INTRODUCTION
The number of weed species occurring in arable crops in Poland ranges from 300 to 400 [Sobótka 1999 ], and on potato plantations shapes from 29 to 55 [Nowacki and Podolska 2005] . According to Rola [2002] , 50% of potato cropping in Poland are weedy to a medium and large extent and the reappearance of weeds plays an important role. Among all pests, weeds are characterized by the highest potential ability to lowering yields, on average from 10 to 50% [Praczyk and Skrzypczak 2011] . However, according to Wesołowski and Kacuga [1989] , lowering yields caused by weed infestation may run into 70%, because of pests -18%, and diseases -on average 6%.
The weed infestation of potato plantation enforces the need of looking for different weed control methods [Pytlarz-Kozicka 2002] . Using herbicides and their mixtures ensures high effectiveness of weed control which contributes to potato tuber yield increase [Guttieri and Eberlein 1997; Hashim et al. 2003 ]. Herbicides form a permanent element of the cultivation of crops technology. They guar-antee almost complete removing of most of the weed species which occur in the potato canopy. What is more, they also reduce the development of many diseases by the destruction of the source of infection [Giebel et al. 1992 ]. The application of chemical methods of maintenance, in comparison with mechanical ones, may reduce weed infestation up to 99% [Zarzecka and Gugała 2004] .
According to Pruszyński [2000] , in the next ten, twenty years, the basis for protection of plants and reduction of losses caused by pests, including weeds, will be use of chemical plant protection products. Therefore, an attempt was made in this study to specify the impact of weed control methods as well as use of herbicides and their mixtures on the number and species composition in the canopy of three edible potato cultivars.
MATERIAL AND METHODS
The field researches were conducted in the years [2008] [2009] [2010] 2) II factor -three potato cultivars: Satina, Tajfun, Cekin.
A field experiment was conducted on soil classified in the division -autogenic soils, order -brown soils, type -grey-brown podzolic soils formed from light loamy sands and strong loamy sands, soil quality class IVa and IVb classified as very good rye complex, slightly acid. This soil was characterized by a high concentration in available phosphorous, high concentration in potassium and average concentration in magnesium.
Potato was cultivated in the field after winter cereals. Each year in autumn proceeding seeding the tubers, fertilizing with natural at a dose of 25 t·ha -1 of stable manure as well as mineral phosphorus and potassium fertilization in the amount P = 44.0 kg•ha -1 (P 2 O 5 = 100 kg) i K = 124.5 kg•ha -1 (K 2 O = 150 kg) were applied. Each year in spring nitrogen fertilizers were applied at a dose of N 100 kg•ha -1 . The potatoes were planted in the second and third ten-day period of April in row spacings 62.5×40 cm. In the experiment medium early varieties of edible potato were cultivated: Satin, Tajfun and Cekin. Plant protection treatments against diseases and pests were applied in accordance with the plant protection recommendations.
In order to compare efficiency of the weed control methods, species composition and the number of weeds per 1 m 2 were determined. The measurements were conducted on three randomly chosen plot areas marked out by a frame 33.4×150 cm (5010 cm 2 ). The analysis of the field weed infestation was conducted at two dates: 2-3 weeks after application of herbicides (before row closure of the crop) and at the end of potato vegetation (1-2 weeks before tuber harvest). Names of weeds were given in accordance with Atlas of Weed Plants published by The Plant Protection Institute in Poznań [Praczyk 2015] .
The results of the study were statistically analysed using analysis of variance. The significance of variability sources was tested by means of Fisher-Snedecor's test, and evaluation of the significance of differences at a significance level of p=0.05 between comparable means was performed using Tukey's multiple range test.
The weather conditions in the study years were changeable. According to hydrothermal Sielianinow's coefficient, analysed vegetation seasons were characterized by the absence of drought. The 2008 year was marked by favourable weather conditions, the rain was evenly distributed and temperatures were close to the average of multi-annual period. In 2009 the weather conditions in particular months were differential, ranged from strong drought in April and July, when Sielianinow's coefficient came to accordingly 0.26 and 0.44, to the absence of drought in June (3.08). However, in the 2010 growing season, strong drought was observed when hydrothermal Sielianinow's coefficient was 0.40 and temperatures were close to the long-term means (Table 1) .
RESULTS AND DISCUSSION
The weed infestation of potato plantation marked at two dates, in the initial period of vegetation and before tuber harvest, made it possible to compare all weed control methods and pointing at the best option of reducing the fresh weight of weeds. The number of weeds marked at the initial period of potato vegetation and before tuber harvest were significantly dependent on the weed control methods (Tables 2, 3 ).
The most effective in reducing weed infestation at both dates appeared to be variants: 3 -in which earthing-up with harrowing were used before emergence and spraying with a mixture of herbicides . These authors gained the highest percentage of destroying weeds by using combination of at least two herbicides or their mixtures, at two dates. The result of weed control with the mixtures of herbicides was also less dependent on the meteorological conditions in the years of research than after applying one preparation.
The weather conditions in particular years of conducting the experiment had a significant impact on weed infestation of the plantation ( Table 1 (Table 5) .
These taxons posed the greatest threat to growth, development and yielding of the potato. According to Kapeluszny [1980] , few species characterized by eminent aggressiveness or abundant may decide about weed infestation of the field. While the abundance of species composition does not always prejudge the intensity of infestation. 
Anthemis arvensis (L.)
Galium aparine (L.) Table 3 . The species composition and the number of weeds per 1m 2 before potato tubers harvest depending on weed control methods
Species
Weed control methods
Galium aparine (L.) 
Amaranthus retroflexus (L.)
Galium aparine (L.)
Other species Agropyron repens (L.)
Poa annua (L.) 
